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Supplementary Box 2. Lambda coalescents

Most software for performing demographic inference from population genomics data assumes that the data
were generated under a Kingman coalescent model’. While the Kingman coalescent is a robust approxi-
mation to many underlying mating structures®, there are several mating schemes that may model the data
inappropriately®'°.

The key feature of the Kingman coalescent is that, at any given time, only a pair of individuals will share a
common ancestor. This implies that parents have few offspring. However, in certain species, such as marine
invertebrates, one individual may be responsible for a large fraction of the offspring in the next generation''.
Indeed, even some human individuals may have contributed highly disproportionately to offspring in future
generations, such as Genghis Khan'? In this case, more than two individuals may share a common ancestor
at a time. Such models, in which more than two individuals can coalesce, are called lambda coalescents'. In
other cases, a coalescent with multiple mergers may be used to model data in which the sample size is very
close to or exceeds the effective population size, as is increasingly common in human genomics'.

While the theory of lambda coalescents is fairly young, there have been some attempts to apply them to
inference in empirical data sets'>!"". Such inferences have suggested that it may be possible to learn from the
data whether or not there are violations of a Kingman coalescent, and the site frequency spectrum may be a
powerful tool to differentiate lambda coalescents from the standard coalescent in a complicated demographic
scenario'®.
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